Background: The control of bleeding from the liver parenchyma in laparoscopic hepatectomy is one of the important issues. In our department, the pre-coagulation method that the preceding coagulation of the resection line was done for the purpose of control of bleeding in parenchymal resection. MCT and RFA have been used for pre-coagulation. Recently, precoagulation by the soft coagulation that provides low voltage congelation under the control of impedance was introduced. In this study, we examined the utility of the different type of pre-coagulation in the laparoscopic hepatic resection.
Introduction
Since the first case of endoscopic hepatectomy (EH) was reported in 1992 1) , EH for HCC has been gradually accepted in Japan 2) 3) . However, the intraoperative blood loss during hepatic parenchymal resection remains a major concern 4) .
There are several surgical procedures for hepatic re- .
In both techniques, MCT and RFA were applied for hemostasis along the cutting line of the liver parenchyma before hepatectomy so that we defined this method as "pre-coagulation method".
Recently, another new device that provides electrical coagulation has been developed. The control of the power output in accordance with the tissue impedance has improved the coagulation range and depth provides "soft coagulation"
with VIO300D (ERBE Elektromedizin, Tübingen, Germany).
This "soft coagulation" is very useful for the control of oozing from visceral organs. In our institution, the soft coagulation has been employed since 2006 May for liver surgery 9) . As the feature of soft coagulation is suitable for coagulation of the liver parenchyma, we have developed another pre-coagulation method for EH by soft coagulation.
In this study, we report the experience of EH with precoagulation method by 3 different devices. The surgical results were evaluated in order to determine the feasibility and effectiveness of pre-coagulation method in each device for EH. 
Surgical techniques
The M-EH and R-EH techniques for HCC have been previously described
. The S-EH technique for liver transection is as follows.
The cutting line was drawn on the liver surface using electric cautery, keeping a margin of at least 1 cm from the tumor border. The tip of soft monopolar electrode was pressed and against the cut surface before and during the hepatic resection and held for a few seconds and thus provided in-depth coagulation.
Liver transection in the precoagulative area was performed using a Cavitron ultrasonic surgical aspirator (CUSA;
Valleylab, Boulder, CO, USA). Pre-coagulation at the cutting line is the preferable technique to keep a dry surgical area and additional soft coagulation during hepatic transection was easily performed when the oozing from the cut surface.
In cases of HALS, about 7 cm incision was made in the mesogastrium not to be close to the adjacent ports. In case Table 1 . There was no significant difference in the average ages, the male:
female patient ratios, the ratios of hepatitis B and hepatitis C among 3 EH group.
As for liver function, there was no significant difference in the count of platelets, indocyanine green retention test (ICGR), and liver damage A/B classified according to the classification of primary liver cancer by the Liver Cancer Study Group of Japan 10) in the patient's background data. Table 2 provides a summary of surgical characteristics data regarding the surgical methods in each device. Totally, the type of endoscopic resection included a PEH (n = 6), HALS (n = 25), and EAH (n = 24). The ratio of EAH in S-EH group is higher than the other devices, significantly (p<0.05). were necessary in M-EH. In contrast, no blood products were needed in R-EH and S-EH.
Surgical data

Mortality and Morbidity
There was no mortality in the each EH group, whereas the M-EH group had post operative adverse events. Overall 3 patients (5.4%) experienced an adverse event ( Table 3) . Post operative complications developed in 25% (3 of 12) of the M-EH groups and less seen in the R-EH and S-EH groups (0 %). Biliary leakage is the most frequent complication after the hepatic resection, but no biliary leakage occurred within the same period in each pre-coagulation groups. All patients in M-EH group recovered well and returned to normal activities within 1 month.
There were no specific complications related to endoscopic surgery, such as seeding of tumor cells or port-site re- .
The Soft coagulation has improved the coagulation range and depth by the control of the power output in accordance with the tissue impedance, but the problem of heat injury in association with pre-coagulation remains another concern 9) . Postoperative complications in EH include bleeding, bile leakage, massive ascites, gas embolism, intestinal damage and port-site hernias has been reported 13) . In our study, no bile leakage has been occurred in all EH groups and postoperative complications occurred in 0 % in R-EH and S-EH, so far. Moreover, there were no specific complication related to endoscopic surgery, such as seeding of tumor cells or port-site recurrence.
In conclusion, pre-coagulation by soft coagulation is an effective and minimally invasive procedure and feasible technique for EH. Further investigation is required to assess long-term prognosis in large number of HCC patients. 
